A novel actinomycete strain, designated TRM 46515 T , was isolated from a salt water beach at Awat, Xinjiang, Northwest China, and characterized using polyphasic taxonomy. 
The genus Streptomyces was initially introduced by Waksman & Henrici (1943) , and currently comprises more than 717 species with validly published names (http://www. bacterio.net/streptomycesa.html). Species of the genus Streptomyces are aerobic, Gram-positive actinomycetes and have a high DNA G+C content (69-76 mol%); most of them are also able to form an extensively branched substrate mycelium and to produce aerial hyphae that typically differentiate into chains of spores (K€ ampfer et al., 2008) . Bacteria of the genus Streptomyces are used extensively in medical industry due to their ability to generate a number of chemical compounds, including antibiotics, enzymes, enzyme inhibitors and antitumour agents (Chun & Goodfellow, 1995; Kim et al., 2006) . Strain TRM 46515 T was isolated from Awat, Xinjiang, Northwestern China. Here, we report on the isolation of an actinomycetes strain, TRM 46515
T , from a salt water beach at Awat Xinjiang, Northwestern China. A polyphasic analysis established the novel isolate to be affiliated to the genus, Streptomyces. The data presented suggest that TRM 46515
T is a representative of a novel species of the genus Streptomyces, for which the name Streptomyces litoralis sp. nov. is proposed.
Strain TRM 46515
T was isolated from a salt water beach in September 2011. Salt water beaches are very commom in Xinjiang, Northwestern China. The strain was isolated using the standard dilution plate method, grown on GW1 medium (Guan et al., 2010) ), pH 7.0-7.6) was used for morphological observations. Optimal growth temperature was tested in modified Gauze's No. 1 medium with 3 % NaCl (w/v), at 28 C for 10 days.
and SEM (Jeol; JSM-6360). The colour of colonies was observed using ISCC-NBS colour charts (Kelly, 1964) . Carbon source utilization was determined as described by Williams & Davies (1967) . Tests for enzymatic hydrolysis of casein were determined by using the methods of Gordon et al. (1974) . Hydrolysis of gelatin and starch was determined as described by Collins et al. (2004) , oxidase production according to the method described by and Tweens 20, 40, 60 and 80 according to the methods described by Sierra (1957) . Growth was tested over a range of temperatures (4, 16, 20, 25, 30, 32, 37, 40, 42, 45 and 50 C) , pH values (4-13 at 1 pH unit intervals) and NaCl concentrations [0-10 % (w/v); at 1 % intervals] on modified Gauze's No. 1 medium, as described by Goodfellow (1986) . Catalase activity was measured by assessing bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was measured by using a 1 % (w/v) solution. Other biochemical tests were performed according to the Goodfellow (1986) .
Diaminopimelic acid isomers were determined according to methods described by Staneck & Roberts (1974) , the sugars of the whole-cell hydrolysates were determined according to Tang et al. (2009) . Polar lipids were extracted and analyzed by two-dimensional TLC as described by Collins (1985) . For all chemotaxonomic analyses, cell biomass from 10 day-old cultures on modified Gauze's No.1 medium was harvested using centrifugation; it was then washed with distilled water and dried by lyophilization. For menaquinone analysis, cells of TRM 46515
T were extracted and analyzed by HPLC according to the methods described by Collins & Jones (1980) . Cellular fatty acid composition was extracted and analyzed by using the Sherlock Microbial Identification System (Sherlock version 6.0; MIDI), according to the methods of Sasser (1990) and the manufacturer's instructions. DNA G+C content was determined using HPLC, as described by Tamaoka & Komagata (1984) .
Genomic DNA was extracted from TRM 46515 T and the 16S rRNA gene sequence was amplified using an established method (Chun & Goodfellow, 1995) . The nearly complete 16S rRNA gene sequence (1525 bp) of strain TRM 46515 T was analyzed with SeqMan software (DNA STAR). The sequence was aligned using MUSCLE (Edgar, 2004) with related strains derived by using the EzTaxon server (http://www. ezbiocloud.net/eztaxon, Kim et al., 2012) and representative type strains of species of the genus Streptomyces retrieved from GenBank. Reconstruction of phylogenetic trees was carried out by using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) algorithms and the MEGA 6 program (Tamura et al., 2013) . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method of Felsenstein (1985) with 1000 replicates.
DNA-DNA relatedness was carried out using the fluorometric micro-well method (Rong & Huang, 2010) at the optimal hybridization temperature.
Characteristics of strain TRM 46515
T in culture were recorded on seven standard media after incubation at 28 C for 10 days. Strain TRM 46515 T was observed to grow well on modified Gauze's No. 1 medium, ISP 3 and Czapek's medium. It grew moderately well on ISP 1, ISP 6 and nutrient agar, weakly on ISP 5, but not on ISP 2, ISP 4 and ISP 7. Soluble pigments (moderately blown) were produced on ISP 3 and on Gauze's No. 1 medium. Growth was best on Gauze's No. 1 medium with abundant red aerial mycelium formed and red pigments produced. Scanning electron micrographs of the aerial mycelium of strain TRM 46515 T are shown in Figs 1 and S1 (available in the online Supplementary Material). The aerial mycelium were sparse with irregular branches. On the end of the aerial mycelium budshaped spores formed, the spore surface was smooth and there were no spore-chains observed on the aerial mycelium. Strain TRM 46515
T was found to grow at 16-42 C, pH 6-11 and in 0-7 % (w/v) NaCl. It grew optimally at 28 C, at pH 7 and in the presence of 3 % (w/v) NaCl. The novel strain was determined to be positive for oxidase, lipase, milk peptone and solidification, nitrate reduction and cellulose hydrolysis. It was negative for urease, starch, catalase, the production of H 2 S and gel liquefaction. Strain TRM 46515
T was found to degrade Tweens 20, 40, 60 and 80. The differential characteristics of strain TRM 46515 T and closely related type strains used as reference strains, to date, are shown in Table 1 , while detailed characteristics of this novel strain are given in the species description.
The cell wall was found to contain LL-diaminopimelic acid. The whole-cell hydrolysates contained ribose as the major sugar. The menaquinone was MK-9(H 8 ) (87.36 %). The polar lipids were identified to be diphosphatidylglycerol, phosphatidyl ethanolamine, phosphatidylglycerol, phosphatidylcholine, phosphatidylinositol and one unknown glycolipid (Fig. S2) . For fatty acid analysis, strain TRM 46515 T was cultured on modified Gauze's No.1 medium at 28 C for 10 days. The major fatty acids identified (>10 %) were T forms a distinct clade that was different from other closely related species of the genus Streptomyces (Fig. 2) . The topology of the phylogenetic tree reconstructed using the maximum-likelihood algorithm is shown in Fig. S3 . This relationship was supported by other tree-making methods used in this study (data not shown). DNA-DNA relatedness values between strain TRM 46515 T and strain S. qinglanensis 172205 T were 34.42 %, significantly lower than the 70 % threshold value for delineation of genomic species. All of the data described above indicate that strain TRM 46515 T should be classified as a novel member of the genus Streptomyces.
It is evident from the combination of genotypic and phenotypic data that strain TRM 46515 T can be distinguished from all species of the genus Streptomyces with previously published 
70.4 70.33 71.8 69.6 Menaquinones MK-9(H8) MK-9(H6), MK-9(H8) MK-9(H6), MK-9(H8) MK-9(H6), names. It shares less than 98.32 % 16S rRNA gene sequence similarity with other species of the genus Streptomyces, and the DNA-DNA relatedness value between the novel strain and S. qinglanensis 172205 T was 34.42 %, significantly lower than the 70 %. Moreover, the morphological and physiological properties of TRM 46515 T could be differentiated from those of S. T ), was isolated from a salt water beach of Awat, Xinjiang, Northwestern China. The G+C content of the genomic DNA of the type strain is 70.40 mol%.
